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(54) METHOD AND DEVICE FOR DETECTING RESIDUAL AMOUNT OF TONER 

(57)Abstract: Q 
PROBLEM TO BE SOLVED: To accurately grasp the 
time to exchange a process cartridge even when 
dispersion is found in detection output from a toner 
sensor every time the process cartridge is attached to 
an image forming device main body. 

SOLUTION: Every time the process cartridge is attached 
to the image forming device main body, the detection 
output Vt from the toner sensor is fetched (steps 41 and 
42), and a reference decision value Vth for deciding the 
time to exchange the process cartridge is calculated 
based on the detection output Vt (step 43). When the 
detection output from the toner sensor is equal to or 
under the reference decision value Vth, a message that 
it is the time to exchange the process cartridge is 
displayed (steps 44 to 46). 
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iffPW 10-240101 



hy— k £^T1§l££;ft.Srn-fe;U?- h U -y >>• 

*^a** l tocs* $ *u ^a**(itc h y- 

b-r-^Mtm-nrnx-h^x , frfBTn-fex^-hy-y 
^^H«^B^a**^# Lfc k £ ^mb h y— fe >- 
-f o^*ntt5^tao'v>tH>rfero-fex^- h y >y ^o^c 

t»««*»l^f 4 fc*>0»*TOafi£*JB fylEhy- 
— fe ^Ot^ffi*A«BaeW9JJgffiiaTfc:*ofc|||fc:7* 

#k hy— k »^THIA$it£7n-(sXXr— h U -yi"* 
^«**tcJR^hL^"i^c^*$ix. ^a**wtc hy- 

ht-8iwsti-)T, ifriero-fex*- h y -y 

^'£H««?j£§tS##fc:$l^ L£ k # CO Bute h y— fe ^ 

-y (ottttaj^tas-^v^Tmffirn-fe^* - h y >y : j<d?c. 

h h msizy cm* h u <* >v>3Si4«rr% s £ t 
£$g»ihg>£k£#$!k-r& hy-HWMWJcfirtt. 

#k h-^-t*^TMf|(R$fiSru-fe^-hy y^' 

-ms.zmm-t& hi—kyvtti-zwimtfmwo 

ht-MWm-oT, BiflSrcJ-fex^- h y -y 
^£H^jS3S«#tt£8» Lfc k # coMfE h y— fe y 
^^ttj^tca-^^TmlEro-bx^-b y -y ^o3e 

&i$8i£&^-S£^^«£tt££aju mriEhy- 
— fe yvnma&^tfWM&mfcmxTi.ztc^tzmz, 
&x/ mm £ tix v ^ it^s^a?) 

TKfflOTT&S^i^cTn-tex*- h »J -y ^*<503E81B# 

«rc-£> ^ c: k zmn-th z\ t zimt -th b y— nmm 

-ms.zm%i^& hi— Ky*rztt&wmB&Lmw<o 
bi—mmMfitt&x'&'ix. i«iBTcj-fcx#-b y -y 

^'^@l«»^B**t^# Lfc k # ^MfB hy— fe > 
■^com^naMzm^^xmnr^-tx^-b v -y ^*C03c 

— fe ^^WtclBIS^gtclBH^ -yr^ k 

mz. viszmmmBsmm&ftfr 

t>M*) 9\.T?mMlz BOfBIBIi^g^fBig? il* buIE h y— 

-fe y-y-^g&njtsyi k rnt^^- h y -y mmmm 
mm*mzmim Ltzmnmn b i—t>w®mtk 
mmtitcom^Mmtim&ma^x'h^m^izit. y 



0- fe.x#- h y -y ^'cOmrlBB^^SS^^cog^co 

y -y ^o^^^^&^to i k ^its hy— 

[ft*«5] S^fKc7)fc^<r)7"a-feX#ScO±Sg|5 
#k hy— k5r^T'«fig;$ixSTo-trX^-Ny -yi^' 

b i—m&mm^mx'h ^ x , mmyv-txx- b y -y 
y ^M^^a** (=s»r Lfc k # wiuiE h y— fe y 

mcommn&m^Mm l . mriB h y— fe >"y«^ti!y3 
kfriB«^^s^J«ffik<?5j:b«^^a^v^ hy— 
k &#®ki-s by— 

mmBtfc.C0tctbcr>7VUzZ.^&CD±.m$t 
■fib bi— tZ-SAsX'ffif&Zti&y-v^xrt-bV >v ~J 

tfmw*mzw\- i^imzmmz titz^<mmm.<v b 

1— mmmmgimz&^x . 

mm.*ftimzmiL>titzbi— m&zm%i-?z> hy— fe 
y-y-k. 

7o«*-h y -y >->'^*$ii4^-f 5 y^'Sr^-T 

I^-N'J -y^^-feV-y-^ftltii^SrKa^. luffir 
CMrX#- h 'J -y ^$rB«»^a*#:tC^# Lfz k # 

wfriB hy— fe yy-comftMitHtzm^x muzra-tx 

i)- b y -y y«»I^St •?.^J6c7)SWaj^ffiS- 

fl[ffi-r-i»^**'J^ffl?8^#Sk . 

MiE hy— >-Hf <nwm^tm%^m^ w.mm%^m 

iz x y $ ti.^s2»¥ijs«imT^^ -5 £«e-r s 

KW^scow^sta^v vcmffE h y— fe ywm 
%\iiij}t)mmmpi%mxFiz%^ tzmizyv-txt- b 
Vvisw&mmmx'b&zkzmm-f&WLfti^&b. * 
tt&zk£¥mk?z> hy— mmkfsmm.. 
i mmm 7 ] mmBm.cDtiisb<oyu -t x^aco±ggB 

fit h-i— k*-&A,X*m&Ll$tlh7X3*:X*i-b V ~vi> 

tft&m&mzwi LTfrffitjats tuzwmB&mwco h 
y— as«»sia{c*i^T. 

SB«*»8UcR»ti?.*ifc h y— sm^^a-r ^ h y— t 

yy-k . rn«i- h y >y^^$ix5^>f 5 

*«Marf & a- h y -y i^*-fe >y-k . 

K*- h y -y y^t y-ycO«»tiiyj ^Ka^, BUlBr 
CM:X#- h 'J -y ^3&«B«»jaa6«*«tt=«*LJtfc s 

OBuiEhy---fe>-y-c7)^ttaiy3ts-^v i .TBuiBrc7-fex 
h y y ^^^jwsjto&rifcft^SJMHijEffi* 
^aj^-i»««'j^<i? , sm#ak . 



(3) 
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WPI^ffiBlTtc^roJtllMCT'n-b^^ - h U -y 
h-*— fc£^Tl»£$*T.SrcMr;*.#-hy 

&mm*mzmft u^^zm^ztitmimimm.<D v 

h y y 'jmm^yv^^am^^^. msr 
a-cx#- h 'j y isfimmm&mw*mzmm t # 

mibh i . *2<owje*sofijjas»t:afi^v^«riEh 

7C5ro«{:7n*x*- h y y iS<n38mmX'&& 
h-*— i£^T«£ix£rufe.X;*-hy y>-' 

i—n&mmmzts^T . 

fttf-hU yv^-fe^i:. 

f&#— h U -y ^«-«t>^0«Maiaj*«r]D!a». itufBr 

d^x*- h y y ^*3&«B«»jaaaf**td6»LJt # 

Omfie h-*— fe^^Mti^fcS^TMIBTDfex 
h 'J -y ^O^aftl^fcftjrrSfcfcoaBW^ffifc 

sat- as^JseffiinsiMi: . 

lute h fe yif«^aj*4«m3B»w^ffia»#a 

m§B&tm&mfiin^m<vm»iiiJjS:ii&t&& i cos 
lute h i— fe y^^aa^ *^BWfcffi*rs* 2 <o 



~k>v<nmaitii3b7n4zx/t-b v -y itzmimm 
Bf$.mw*mzn$iW Ltzmcnmu t- * yy-cotftfa 

tMESS 1 «0^*ROW«IS*tc*?V WIS h -f— fe 

h y y ^'ossawrwcibic: fc &«$ar$--&«»#a 
grnxftwczmmtiti hi—mm^m^a-ti h-t—t 

hi}- h'J y i^R*-fe >1T t . 

ofex^?- h y -y ^3WBiRjeji^«*«c(cSl«Lfcfc * 
cOMIBh-f— fe>-!f<7)«5»iai*tC*-^V>T^# S<0S=Sr 

wis h fe ywmmiz -h bmmm^mzim^ix. 

Wit, 

[000 1] 

<mmm&Lm&iz{&K) . mz. b^-m&mm^h-i— 

[0002] 



(4) 



mm 5 ?- 1 0-240 1 01 



mim^mmzts^r^mm^^t: lx. axhcom 
hp hmmmt vx aim i i- i—tf±mt & o . 4 

h y -x is*mm-tz>&jX;m3.tA,t'X'hz>. 
[0003] zcoxo&yv-txti— hv-yis*mm-t 
&mmmimm.x'imm&(v hi—mftn 
■fit. wmmim<%ite*) . Hwa^uto-*- 

mwt Lxmm=Fmm.m-by^-^m^xmmmcr>^ 
mzmm-t&gm (msm6 1 - 1 9 8 o 2 5^m. 

#Hf3-7 79 78f&S)^ £P*SilSW«<OK 

(«fBJBS62-6 3966#^«) f«S. 
[0 0 04] 

[^^f^Lidt-Tl.iSa] L*»L=5n&«6, ±mt 

temmwhi—mm&tammx'ii. mn£. bi—*y 
Lxmmm=Fzm^z>imM wmm 1-198 
0 2 -m. mzwm^<7mmmtmm\\iz 
mLx^hiZmtf^ihtztb. ro-fe^-h'j vi/vm 
ftx'bi—tyy-hmm&zzzn-r. ^xvmz^h 

[00 05] ifc«fHFP3 - 7797 8#&«fc:i2»0 

h-^— LXimm*y*rzm^&m&mx'im 

— c^r^^ffl^T^Tn-feXtf-by -/y^IiM 

b i— t >^-«>aj *ffftt3&«-jg*r . a««ai**^ t h z 

[0006] mzvr-tfrij'yyhttzmmi-temw 
mmsg6 2-6396 r{iw*»jsssB<o 

«tjg^Bffi) icJ; 0 b^-M»i#Pi : 5r£*:46b^- 
[0007] £<?) J: 3 fcii&Ufctaaw) b^-Si&*n 

[0008] #§§¥4 - 3 0 1 6 6 b"*- 

tktau^ti-^m.^-ti>zti,zx o r-*— - ±yw\a-im 

b^- »«*H:&ifc&«!estt3*iT^4 . 



* 0 , 4 £ «JST'(i7ntx* - b y y i^k: 
ro^x#-b y •yi/i: h-7— feV-rfc^Mft-g"^ 
SLTfcf£>o< b:J— feyifrDtJWajafcovvc«*tJ6 

[0009] *5&0J{i. ;<7)J: o ItWINzmx-Xttlx 

tz i> (Dx-h o . rn* x#- b y -y 3;*KfltiMEXB* 
mzfm^hmzvi--*>ir<7)\&hmz\it,^&b 

[00 10] 

g|5# k ht-i:J^t««$^l.7n«*-MJ -y 

■f-?§M.*m®t& hi— *y*r*?iTz>wimi8MW. 
co hi— a»«wattrffiT»-3T, fijiaro-fex;*- b y 
•y ^£H«y£jR£B*#£§S* Lfc i: # <^mil5 h 1—£ 

y^matiiMz&^xmsiy^^- h y 
■r—t ywtm&D tm£mm%mxTiz%i tzmz 

?°u*x*- h y >y ^saftsfiffl-c** £ t Sfg^S 
[0011] MKVfttyizXtili . ro-fe^-h'J -y 

y -y ^o3aftii«B* jE«toHMJrt- s £ t *>"T-# i) . 

[0012] *fc»20«Wtt, ii^twrn 

-fex^-b y -y^>'^a*^K^L^«g^g«$fx. 
& iM«3£fi<o h ^-a*tt»i*ffi-c* -5 x » Knar 

o-feX*- h y >y ygrB^fig^g**^^ LJt k # 

omie h fe >-9-c7)^aj^^^o'v>T Mtsro-fex 
a- v y -y ^'o^e^s-gt^-s^wxTja^j^fflS' 

iwTiMra & f^trotx*- h y -y ^'035 

[0013] I2«:j;i l (f, r^flCtcJ; "3*ftfc3S 

mmm^nb^.^ nx ^*THaHff«6«eiTc* 

^.^•tcro-feX^- b y -y i/<033»^BT »S£ i: £ 
- b 'J -y y^MS^WCia Ltcm^lz t IE?i 

tcro-fex^- b y -y ^3sa»^«i&«iaf-4 £ k* J -c 

[0014] JEKSI3 cO^HJti^ B^^cOTtftcora 
-feX^S^iggp^t b^-h£#A-df^?^l»ro 
-b^.^- b y «y ^36^|{l**lc«WL^ri6t:i»Sn, 



(5) 
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h W&Bi&mWfn h i— atftWacfrSrc* -o X , mflBr 
n^X*- h 'J -y ^£B«#J«»*:ttfc§S*.Lfc fc S 

ofltrfe hi—- b^-ifo^tii^icSo'v^Tiuiern-fe^. 
h y >y ifco&mmmzmfct&fcibcrmmpi&mt: 

[0015] ^3<r>^mzxtai, hi—^y->rcr>m%} 

-Ml >y^*5:M^fi^g2|s:fr^«tfc^ttiE5l 

crn-fex^- h y >y j*3£tM8W£Sttirr& <r t a*-e 

[00 1 63 i/s»4<ofBHHU, HttUBj£«ofctf><07*n 
*A^&cr>±m&ftb hi— i £&A,X'ffi&Ztl&7°v 

^B#fWJ{cbi— hi— fe^fclW- 

&B«»j«36!tohi— M»a^T*^t\ luier 

n-feX;&- b y v ^£MfiUB«SS»ttfc3S*Lfc fc # 
omrffi b i— fe ^afltttiiSA izm^XmSZTn bx 

m- v y -y is<Dxmmmz&fc-fz>tz*bcrmmimmz 

sx o K-twfflfcimm&^mziife 

~t >wwm%ii)ijj t <7)&<otmmwm%.imftX' 
zrvAzxx- v y vi!<r)mm®m$m 

T7o-bX*- h y >y SA^iftBSJWOfcJgtrfTd i t * 

[0017] SR4<0f6BBfe:«fc<ltf, R-«rn-feX*- 
b 'J «y £;&94Hft££Bt*ft (OtPlI LB Ltz t S fcftfij 

SOT, ro«*- h y >y ^srsatLSE-tttfcaewj 
[ooi8] Ktcff saagitt. w^^<oro 

■fe**ae>±S»#fc hi— i:$r^T*ffi^$ixSro 

•fex^-h y y ^A^mflctcSE^h u^rggtcsi«$ tt. 
§tg#ffr»:bi— a»S-«!*D-rS hi— tyy-tG-t 
SH«JBJfi§tH*>hi— gUMMffifcSrcaoT. buIST 
n-feX#- h y >y ^S-H«»riaBl**t3»Lfci: & 
OHUie hi— t>y-<?>mmtiljlcr>litflU*.JUlZg:-3^T 

tzg&\,\x bi—mSiZfmMtzma-thzt &w&t 

[0019] &5(rmffllzXiri\i. hi— fcyif«9&fc] 



»*S:8»Wfc:«»rf * i 3 fc L^cof, h t--7x 

[0020] 4fcSS6<0fKIUi. B«£<07t#>O7°o 
•fcX¥8*>±Bffl#i: hi— fc*^tHJfi§-h.«ro 
■fex*- h y -y y>'i£B*#=KIDtfh L^nK«»**ut 

WfcRttfcftfc hi— Js»£tMar*-* hi— . 

7o«^-f y >y 5 >?*ffiltt 

hi]- b y -y ^g*Hr y^t . UWr- b 'J -y v^*^ y 

■i-co^ntBij^iRji^. Huiarn-fe^^-h y -y^'s-B 
mmfsmm^mzmm Ltz t # ^itriB hi—* 
snajijtcs^v^Tffiera-fex^- b y -y ^saw^M 

MIE h i— b y^co^fflaJiJ^M^W^ffiUlTt i-o 
ftgHcro-feXrt- b y «y y'<75^m^T-$> SClhSrfS 

[0021 ] ^6co^^J;ix{f. Ta-feX^-b y -y 

^ixS^ft. 7n-fe^-M) «yS/<9bi— ^iOh 

b i— -fe ^>ov ^i.rn«*-h 

[0022] jgtss7'<o«B^i, HflaBJS<ofctf><z>:ro 

*^*a<0±a»^i: hi— i:*^rfllJ*Sit4rn 

•fex^-h y «y^s«*#*=iWL^rffifcsai*n3t 
b«»^s«o b t-si«ttsstfci. . 
imzmi^titi hi— hi— -fey-i-t. 
7n«*-h y -y x*^«f§ixs^^ s yfzmm- 

S^-hU-y 5^»-b k , K*- b 'J -y i^f-fe > 
■9-«0^a3ij2rm^. MIBro-feX^-by-y^'B 

«we^B*fWc^» lac i & cohuIB h i—ty-y-com 
amij^o'v^friara-fex^- h y -y =j^mmm 

mimmifemcoTmmx'fo&Tmmm&mm 
mt. wmmmrnmmz&^xmLwm^iim 

**TW3BrH^«UaTfc:*-5fc|Rfc:7 , n-fe^^-h y -y 
[0023] »S7(?)f6^*Cj:itHr. &2<n%miz£ti 

Tis«WJ^fflOT-C'j).5.*^-tcrt7-fex^- b y -y y* 

TffiV^Lcoro-feX^?- h 'J -y >-'$rB^^»*:* 
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[0024] ifcS8<o»BHIi. mi&mm<^tznb<Dy°xD 
•fcXrt- h U -y SWWWttJOWLTCfclWSihJfc 

h y >y isgm*y*r t , wcti- h y -y 

1fO*t»atfj£]R&*. MiETu-bX#-hy 
»aj*t»-^v>TS5IE7*a-fe^* - h »J >y ^"tf03ci@B$Sj 

*1^+hT®£W*l&mti%.^&b . MB b >- 
l <o¥"K¥a t . WtE^W^il^TRS^^J 

Huteis i s m2<7)mM^<7)m^mzm^xm%ih 

[00 25] m8<0milZj:tU£ % h^— fe>~9-<0«fll 

-h U -y ^**H«^JS5liB**t^»Lfc*&fc:<>jEW 
icro-tx^- h y >y ¥w&tmM*mmt&zk tfx 

[0026] 5gfcgS9<0»!HU;, mimtf&>fztib<07u 
*A^®.<D£.m&ttt hi— t£-&&X'ffi!8.Ztl&7v 
■bx/i-h y -y ^>^S*m~JDtfhL>^Ki£*$ix*; 

hfj- h y -y >-'g^-t y^i: . f&$- h y >y i^-ty 
t««ittHs**Ba*, ffiern-bx^- b y -y $;#b 

»aj*(c*r?v^TiaaErn-fe^- h y «y a**siaftB«w 

#at. Mieh-?- — ty-vnmm&xwmEMmpig.m 

a^wse-rami fiowse^Ki: . uriESfltH^MBiJt* 
so* tttaa t sett* & us 1 £tt¥a t , mis b i— 
•fe ywma&j] zjmmziim-zm 2 <oa«#a 

y y ^'Sr BoieH«®B^iii*«c*»«?>jR o tt*mir<otrrfE 
h-^— fe>-»f^aiai^fc7'o-fex^-h y yi/'s-ffie 

fcinawji: t!riE«i?*a<o« 



rt?fc*J§&(ctt, ro-fe^xr- h y >y ^wsEBflaB 
ss?Lfl?fEmi<ow^¥at=A^-rsais?¥ai:. wie 

SB 1 <7D¥flS*a<DW®SJIIfc*-3V ^"CmflE h fe >-9" 

h y y ^^aftBWHT-** i t zm%tthm ! ®^®.t & 

[0027] m9<75^BJ^J;ix(f N |U— 

h y -y y£BflaBj«gB*flsfcS*Lfi LJt k & tcfttt 

iz®nztitzm^i&m&hi--mAcoymzmm2ti 
hcr>x\ yo^xu- h y vi;zmmi-w.-tmzmim>\ 

[0028] 1 OOSHJWi, B«J^flg<0/S«><?57" 

n-b^* - h y -y ^jftgsaHEflctclDWLTTfflJcSNtSit 

/sw«^ns<^ h i—nmmamwiz&^x , ^s* 

«t«fc:ifttt^>fLfc h^-£g*£tfc*trr-g» h"^— b>"^ 
i: , rn-fcxtf- h y -y 94 5 >^£^ 

*trr&*- h y vS«3|H:y^t . BWr-h U 
•fe:^>l*ffliU#&JR£», BulBTo-feX^- h y >y 

kmsMm^mzimztittz z<m%z>m«7mm 
m^mt &aM$tt&iti&mb . ^Jtss*a<oifc«S5©m 

[0 0 29] mi 0<n%ffl<>zJ:ti&. h-F—tywrn 

^atat)tm^mm>\&mkcoitw^M^zm^x y-i- 
-mm.*fmmzmft'?& i a iz uow, h-^- -r 

[0 0 30] mzmi 1<05MB«. SS6J^!fll 0£0V^> 

*-m>7 ^*3&«jaw ^^<^a« h ^— «co^(cs 

[003 1 ] J:*Uf * Tn-fex^- h y -y ^'Sr 

BSfflS: jBBfcfflSTS - k 1fiX'% h . 
[0032] 

zgmLxmmtz. xmMmiamHwmtiBi 
nwBA £#pi Lxmwtz . m i wi*§£Wtfmmz 
tim®&mimmiigimm<7)ffim> s ^itx^&. m 

zmmmwui. hi— »2^*lt^o, h^-*2 
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n/mk^Wtx-hhTfj—? 4 . 5 iz x k> hi—m 

rn-feX*- hU •/ l J 1 3 ttB^j£^#><7)7-u-fe;;2. 
I). 

[00 3 3] «2|%y)b-y— «S$:^»-rS hi~ 

«3*ut»tes»i lfctfLTSKSfirtso, rot 

h U -/ x 1 3 frB«Jgj£&at*:tt 1 0 fcSStf*-* 

i&ztitcm^W£mw.2oi l zmwtztix^&. hi—- t 

JfcfS^«MEEB2 0 Cli7atX^- b U -y 1 3 **fi 

U 7y'13««I*ftl Otci6*S*tftlR<0«> 
[0 0 34] £5j*SaE3 0tt» H2tC^f" <fc 3 t b^- 

^ss- mimmzm^^mmcom^mm^mifc hi- 
-mmm^m30At. hi— imizmttz* 

Zm^-i-h* 3 0 B h . ^ y-fe-v^ 

3ff3 o bo«*«jb sew*-* j^©jfflia53 oci^t 

LTV^. h-^— »*Si*»3 0A«. h-J— 

fc *(=jS*rS*l*lM&ii5HRtt3 0 1 i; ht-xy 
rf 4 Oh * £^S*l.4jMHRjS««3 0 2 fc 

2 . fi^a^a 2 o stm^B 3 0 \& h i—ms&i 

[0035] Tiff— 7 4 OjWB(C« b 3 

u, b 2 * mm- h mz/wtfo 9 o ft w 6 
zmw^mwm/mimmizz. k> hi— «2ot 

b>-^7KJ:9b^-SS##!*u$ 

tax 0 a* *u m^wmmw. 2 0 1 «* 0 w^^s^tf 

*>i"U fi^«Sli|{I2O<oaj*fca-^V^T«^6ai3 0 

[0036] <»ce##yi8B2 oo«j8*H3cs 
2 it, y-K^yy^y (rom) 22t, 7>-^ 



h. A£B^j^-b2 1 s y-K^yy^y (rom) 

2 2, ^^AT^-feX^y 2 3»tf*J»mK24«i 
[0037] A&J}X-h2UZiih?—*yy7Rtf 

#-hV y i&m* v*r 1 2 oawnai*** a* s 2 
7tAffi7j^-b 2 1 i o«^ia3 otrro-b-x^-b 
y -y ^' 1 3 <?> h i—m 2 rtco h ^- m&izm-r z>tfmm 

[0 038] ru-feX^-hy «y^'l ScrjjSffi^ioT 
h ^- 3 #ffi»$iX^B#<0 h 1—- fe 7 COftJj^fc 

cr>-M£ M 9 izm-t. mmiz^-t X obzh f—- b ^ifo 

®fti / zMmzfcjim&m^Lx^<$.-hT& Y )mM m 

ffl (Riac ) ^*-r»tt^*L-cv^ 0 -etife, m&x- 

9-! §>rz&5£r& h -r-^z >?cr>ttjrmi±mx'$> h 
wmimvtHt. hi—- ty^vtinmmsLiiijjvs \z 
T&s-mzi&iibhigmifih k> , witr. v s =2.8 w m 

$r L , Vth =2 . 5 (V) {5(c-»lcfS^-r 4 OjGTOIT 

[0039] L*> L^* 5 ^. , @m*-fe J: d &m 
fm(0-£yV$:hi— J t>'ybLxm^&%>&. rnt 

x*- b y y y 1 3 zmwm&mm*fc 1 o 

Btht-fe>1f7i:h i—m 2 coim b tfMSftfcttJBlc 

i o h ^— t w 7 <7)tfm&-f}X°h h ai^uffA^ft: 

V\ ffp n p^7'D-bx^-h'J v : JX'i>*KiWW&mSi 

m*mzgi%Lt:mi l zmnfrt>y m u*z.#- h y v : jco 

[0040] 2(s^«?)}g®-C'{irn-bX^- b y >y y<7) 
B«®^a^<0^*«^<0 h b >-9" 7 co^^mi 
ffi^Vs J:»3»IM9|ffitfVth**ajL. b^— b^cT) 

tm&jjtfmxmfem vth mrtc ^ ^ /t ^tcr n -b ^ # 

- h y -y ^V)3cSSB$8IIT'£> Sit *«xHT» «5^Sa 3 
0 t,z* -v^z-itX-mM-th Ztlz£K>%}t>-$&J;ol,zL 

x\>^&. 

[004 1 ] <fcte*I»BK24fci9HfT3*i*h-*-- 

mijbxmmimtnmQtkey-mzMi ot, fii-e/x 

•yi^'l 3<0H«JSJS««**1 C^<?«aiB**»5A». 

y>i>*>, 7otx*- h y - x 1 3$mm&m£s*fc 

1 0^*$tt^^-f 5 ym-h'J -y ^'^t-b>~9- 
1 2tcJ:'9^tB§ii/t* i S*^fJ^$ixS. Ta-bx^ 
-h'J-y^'l 3<Dhi— »2rttCJi, ^i6^300g<7) 
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LXL3.0 . -?-cOSfi^ 2 5 0 g ffim*im%hi—X' 

a*- isxw-t h i$&m 6 o o ottosj^tfTtrtfeT* 
a. 

[0042]Xf 7/41 T7D-fe^-h U 7 yl3 
a*H«JE8£gK** l 0{c§SJMFS*ufc*>f %y<7tft)- 
h U -y SfaHO"? 1 2 tcj; DtfttBSilfcfcf'lJtSiifc 
*£fctt, ^f7/4 2Th-f— fev-F7cD&*naj;ftv 

jtassix*. v-r-^y^n cr>m\^mmt. mo 

h hi— JSfil 3 0 sffi*Ttt«Hr— («Ba2.8 
V) £tkU f^tliiJCITL, 0 
gSSTW-«tt (1.0 V) ZiOt. fflU f&gO- 

X^-hU -y^'l 30h-7"-»2F , qtCh^-3^*fil^L 
A^TV^V«tS>St», ro«*-h'J 7y 
1 3 CO h^-tf 2 t h-?— fe>"9-7 hWSltlWiiJ 

fcrio^ftSitfc^rtgT****. fiats 

(^•9'Vitrn-bX*-M) >y vl 3cOH^»^a* 

frt>mw&i%.mvth£Mz.i£. vth=vs -i/5 • 

(Vs — VE ) ( 1 ) XMM.L (VE =1.0 ft 

) , RAM2 3t:ffltl.. ■ICDiSr&lZfo&y'U-*!. 

xi}-h>J v y" 1 3 h fc ^ 7 co 

W&ftliiJTjVs *>*Vs =2.8 (V) i7*Lt:£*tU£ 
±5ft ( 1 ) J;DVth=2.44 (V) tMff^ix (HI 

0 ) , * fcJMOTn-fe;*;*- h U "/ S J 1 3 Srffiffl L-tzM 
^tht-tyt7i:7D-feX*-h'J 7yl 3cOh^- 
-«2<7)JS®^(7)JgM«S*5M*t^0. Vs =2.4 

(v) fciSLfcfc-rfuar. -t* ( 1 ) J nwsiv 

thiiVth=2.12 (V) t^SttS (11 

1 ) . 

[004 3] mzx^r-y74 4X'l*hi~— feyif7<0ffl 
flVt. fcS«£ffiVthfc#Jt!K£il.. ^f"/74 4f 
Vt >Vth^**fcffl}£3ilfc*£tt> Xf'/74 5t 
ht— fey^7c7)^ffi^Vt Xf7/4 
fey^7«0«J»ffi^Vt fc«2£W5gffiVthi: 
«0Jtt2*^B!?ilS. ^f 1 :Xf77 , 44tVt = Vthf 
*i t ! WS3it/£*&(C(4SiJ«|lI»2 4 i 0 AtB^J'-K- 
1-2 1 iii-LXm^mm3 0 C7ntX*-h 'J y^l 

3 <oSE«w»rc* & c k ^wp-rh^eommm^itm 

JlZtlh. Z<Om^ 3c5j^«3 0{Cii3UK$IJfflIgB3 0 

coHwrfc* ■* -fe-^'^^3 o BK«itr, 



m 3 0 A^jj^St^MS 

[0044] t&fcco h i~-&mmim&.x'ii . 
mvuizmfeLx hi— m££ffinLx\,^tt»b. y^- 
—ty^co^m^mtivs iffiMztft>-r>^x^tz&i 

cOfcf^o#cO>£'M»i2.8 (V) X'h^it, Vs =3.2 
(V) £&&i§^£S£LT^^ffiVth£Vth=2. 
5 (V) fcLTV^t. iOidtclSSt^^fc, h-t— 
-fey^^aj*#ttO±*>W9B#M (i9:B)^L 

t rnm-N y v i?<vimmmxhh w<?> 

* >y*-iS£fti-&m£h+-Wii(0&Ztiij t 1i&i)><o 
X'$>2>. 

[ o o 4 5 ] cicoj; 3 e»w«e*vth*Rje Lasts- 
x~$>~>xi>, bi—^yv^mtmtativs tm^z 
mux. vs =2.4(v) c(fA>-9i^ii^, tfL^rn 

■bXij- Y y -y ^'Sra«ffMSa**(C^* Ut7D 
•feX*- b y >y i?<n$m$mXfo h 'gO* -y -fc-^ffc 

lx l t a t v ^ ««itt*ff a c t &b *> it . 
[0046] *mmcr>Bmt,z xtm . h-?— t y-^co^ 

t«ai!±S*VE tOH^ao'^T*mfJ^filVth&SSLL 
TKjeLTV»4fc»h-*— feyfO^^aj^Vs co 
ll^^ott, h^— b^-fco^ai^co^Effi 

**^T**o*w>fc«f»i (19 b ) izru-txi}- h y 

■y iSZHm-f^ ^COX -y -fe- i t jfirangt 

[0047] »:(C*5BW)S2<Oia6<?3JgJBfc:«4 h-t" 
-«4«l»Sgafc:t5JtStt«III»2 4fc:J: OHfiSixS 

n^- «a^*n$acoF«=i^^H5tc^-r. ^2jbs^ 

4 nmmn&miz&^xm 1 mib^m 3 l-^ h -r 
-mmk^m^mmtm 1 omm^mt nmx-hh 

C0X\ OTt»W-SSiW{4«*-r4. ^2coHMco^ 
SSii. rntX*- b y -y y'JMf^l** 1 0 tc 
ff^-Tl.^clfioTffiV^Lcora-lrX^-l- y -yv 7 
£8*Ufc*&£Jt*U 7n^-h'j7y'13£ 
ff^*L/tlltol»:$^4«^*^avth*<^a6iS^$ 

W£&iF&M3 0t,zmxi-fZ>l>cOX'hZ>* 

T, Xfy75 lt7o-tX«-h'j7yl 3<DMi&B 

h y -y ^' 1 3i)mim$.mw.*te 1 0 ic^«$ix^ 

9 A 5 yritij- Y 'J -y /tl2 (c J: K> &tB£ 

h y -y i^-i 3*<®^^a*#: 1 otzmmziutfj 

5 y - h y ••/ ismm* y*r 1 2 k j d $ ^ 

i:W^Sfl7t^{c(iXT- yT5 2 T h ^— fe 7 co 
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LTS^J^fflVth^ttJ^iX. RAM 2 3 (Cfft 
#1 $ ft •?» . it"* T7T5 4 TtigJJifiJJtttVth^V 

Vth£VttLLT»&fcfflJgSftrt:*&, t^*>iot 
ffiV^ LWo-feX;*- hy 7 y'13 £il#l,>t:*&»c 
Xx-yT5 5T»H]8§2 4 iOAtU^^-h2 1 
LT*^Hg 3 0 £7"Q-feX#- h y 7 ^ 1 3 

mm-cibsz t s fc«xo*j*fi#3&«aj* £ft 
£ . i 3 o Titm^smm 3 o c <t)$ij 

fflTFtc^ v^-i?m^M3 0 B t7*n-fex#- h U 7 i/ 

v h im&m 3 o a<7)#^^^ 302 tfgm 

[0048] & Jt Xf y 7* 5 4 T'Vth> VthLLT'£> S t 
W£3ftjfc*&» -«r*>*»lBflaBi!6S{B**10fc:iat 
§ftjt7*n-bX;$ — h'J yi^'l 3j&*^*L</5fc<>rC$: 
V ^CIMIiXf 7 7*5 6 IzWif L, Xf775 6 
TVt >VthT*4*>536»*«P!^5ftS. Xf775 6 
TVt >Vthf ft4k J PJ«$ftfc*^fc:tt^'r-yr 5 7 

rht- fey^7«o^aai^jvt jWR9&a*u x-f7 

[0 04 9] ^Xf775 6tVt SVthT&Sfcffl 
^Sft3t*-^WiXx>y7*5 5£ffifL. Xf775 5 
T'^^S3 Ofc*5tti«*iPJ«af 3 0 ccomwriz* 
vt-ism?m3 0 BtTO^X*- 'J >y *✓* 1 3**£ 

-»isi«3 o A«jNsas««3 o 2*»js*rsft& 

[00 50] Zff) hrHMMWiBasfco^TSEtc&tt 
mzwmthb, hi— *yV-7<DWRmuilil3Vs iz 

ite>^>*#i>>). ^mmmmtivs jwsntttsu #y 

£», Vs =2.4 (V) -Cfco-CtaaifJSfiVthJltt 

jwtft»awjvs *^vth=2.i2 (v) tm%ztiz>cr> 

tc*-TJ:dfcVthLL=2.0 (V) izm&LZ&Z. WR 
Weffi VthLU *) ffiv ^Sr^-T i> cotiffiv v£ LWo-fc 

x#- h i; -y ; jb *-%Lxm*mm3 0 tcrn-frx^- 

h ij 7 yco£&£-f^# >y -fe— y^^-fi, J; d 

[0051] &<z*micom3(rmMcoMmiz&& hi- 
-msmmmz&v &fflw®& 2 4 t «t 0 is??* fta 

^t7*o-feX^- h U y yl3 £SI* LfcLfc^fc^- 
ftte^ytcfegS-eT*^. X^ytcKISSftTV* 



miOhl— teV1?-7<0^iaj^i:7"n-fex^-h»J y 
^* 1 3 £HHUE?)£§ilK## 1 0 (cff£|# LfcHStf) h f - 

•fey-9-7 o^^tti* k nmnimmimmmsmx' 
h&Misiznmmztitzya-txtt- h y 7 fimmm 
m<7ym-bz.#-hv vistm—x°h&tM.%:L. mm 
mfcztiKwmimmzm^xy'v-tx*;- h y >y ^ 
^B§xi^^&ff a tor* a . 

[0 0 52] 06tt-Jg«mTjlS&Sft**-fva!Bi 

f yo^rt^^SftT^s. [sjB^tj^T. 

f4°?W8&?uU»f'y&jmZtil t , Xf 776 1 T 
7'o-t;X# -h'J-yy'n #Wl^j3x-£t§:*:#: 1 0 fc:^ 
«§ftTV^*^36^f J^Sft. 7D-bX*- h U -y >-* 
1 3#l£*£ftTV^^£tiXx>yr6 2T'hf— fe 
>"9" 7<7)^»ai7jVtx^TX0jitft. ^Xf-y7-6 3 
TRAM 2 3c7)^< ^ y X y TMfcf-^ Vtxj&>'*gJrt£ 

ft, z<mmvgm$:mTi-2> . lo^^m^- 

f-y«-jej^lit45(ci@ftSft4/i«>, h-t— fe>-9-7 
tfDlWaiai* Vtx t, — ^jffijft K3K m^ft, RAM23 

t*W<0'T-^ VtX3&*tS#4Sft* i fctC*4 . 

[0053] hi- -mM.mmmmcofH^m7 §:# 

•SLTSiBH-rs. 07(CS^-;P— ^yJ4S&»SftT 
v ^ 7n hs - h y -y i 3 tfW&&fS3&m&i* l 0 
3&»^SX l 5^$ftJtt#taRT'tS. 07tc^v^T. xf 
777 1 T's 7otXA- h y 7 ^ 1 3 <9H&7Bfi!c§gg 

y 7^'i3 * w^Bg^a** i o izmmz ntz ? 4 s 
v7#fi- h y 7>-'^-fe>-r 1 2{cj: y^ajsft^* 1 

S*»*^J^^ftS. Xf777 1 rrn-bX^-MI 7 
v 1 3 *Ml«?Jc3§g#tt 1 0 (C ftfc ^ >f 5 

- h y y -jmrn* >+r 1 2 (c 1 0 ft/t t * is 

Sft^^-WiXf 777 2-Chf — t^7<0««ntB 
TjVt jWR0ii4ft« II:Xf 7 773TliXf777 
2TSXv^7t>7— b>-9-7cr)^tt}y t jVt tH6cO 
^ -eWii^l— f VTjaWWfcSttS ft 4 h f-- fe > 
"f 7O«|fflai7JVtxi;c0MAVt ^*i6^ft5. 
[0 0 54] <X^XT-777 4Tii^AVt <7)ffe*Ni I 
AVt I I AVt I >Vo ( Vo Ii5@ft) 
S^WS^ftS. Xf 7 774tl AVt I >Vo X' 

hhtn^z ntzmsizte v-t—^wi <o«»as* v 
t o^^tv^i^^fTL^rn-fex^-hy 7^*1 
3MS«»jaUSIB**l 0(cg*$ft7tt«KtTXf 
77"7 5"C'X7 i 77'7 2-CBX0a^"h7— bVlf 7<0 

«aaj*vt ^ca^v^TS^if^JS^svth*^^s»$ft, r 

AM2 3 0-^yxy TNlC|g^$ft|.„ 
[00 5 53 J^Xf 7774TM AVt I ^Vo X'fo 
h t mfeZ fuHtefZti b f — fe 7 (?5ttttaj* Vt 
cO^*vjN§v>C:i:*^|nI— c07"cj-feX^-hy 7vl 3 
3WS*R»JfiSS«*«E l OfcmsatSftjtrfcMBIrL. xf 
77*76tCj£tf. ;<7)^taxf777 5lc±>^T» 
mfJSfflVth*^fl:$ft. RAM2 3«>t'JX'J7N 
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[00 56]Xf7776 T'« Vthg VthLLT'$> & *^ 
aW^WSSfU VthS VthLL-C*4«^tctt^-r 7 78 

2 rrn«*- h y y v i 3 w^b§xbt'S>i» 

[00 57] ffi;fc\ Xf777 6TVth>VthLL-?£>& 
fc W^Sfut^&fcltt.X-f 777 7th r— fe yfr 7 tfO 
«J»KIJ*Vt )WK9&a*u Xf777 8t'Vt = Vth 
T2feS*»S*»*«PJ^$^l.&. Xf777 8t'Vt >Vth 

Ltz<n t mmz>im&m*)&ztih . * txf 7778 

T'Vt g VthT'£> h t nfeZtLtzM&lZteXT- 777 9 

3 0(C^§ix, ItXf 7780fRAM23^ : E: 

[0058] ±imm^mrf-thzti l zj:K>m-cDyo 

■tx* - h y > y 1 3 £gftiUgj£§gB*:tt 1 0 fcg* L 

fl.S^7n-fe^.*- h y > y ^SrsasLlcf- ttlc^^J 

«07nt^*- by .ys^'i 3S-^irLtt:-r»c 
aew i^fflvth** y * - y h $ tix l * ? i t #& < =sr 

5 . 7n*^- J- y 7 V 1 3 £-Btitf&j££gB*tt 1 0 
K«# UI^fc:£i|^J}£fi VthfcSffi LKt-t . 8W> 

y yi^'l 3«*Ji!t«Eaaj*Vsl36«Vsl=2.8 (V) TJ> 
0 . ^0«WJ^fflVthl'(i^^fcB7jVsl^o'V^ 
TVthl'=2.44 (V) i:Sffi§*i&Sg§*i-Otf:# x h 
7— b ytf- 7 ^»as*^2. 5 ( V ) co § g£|gg o # 
*) . 7n«*- h y «y vl 3 &StiHBj£gat*:ft 
10tcg»USLfci:-*-&. *«l«jnaj7J{iVs2=2.5 
(V) fc:BS*>*>0, SWJ^ffit?H»$ixVth2'=2. 
2 (V) CU^-jTL* 3 (01 3 ) . £ihjMi*iJ 

v * $ *> k h 7- #& < * h mm&mz K>n&. z <v i 3 

*TOfcR84>*vua(chr--b>-if7<oljMaiaj* (5£ 

JW«tC^AM2 3fc«ttSilS^ffl7jVtx) #2.5 
(V) <0t #tcro-feX^-hy -yS/'l 3£]R9tf}U 
Tu-^xij- V y 7 ^£iBtt&j£gK*tt 1 0 IzgiML 

mLtzk%<nv^-^>^7<r>wmm\£tivt (=v 

s) #2.45 (V) Tbtltt. 2.5 -2.45=0.05^0.1 T* 

[0059] ^z^wmw.A^'m^m^z^h hr 

-»««MaffilIti3ttSS!l»[il»2 4fcJ: OHfl^fxi. 



»SHi, 7 o-feX#- h y y l 3 £ Mi&®j£§IB*f!fc 

i oizmmtz&£hi--*>v7<vtiffltiitoiiijiizM 

mmizm.7Ki-Z>i>cr>X*foh. l28tctJV>TX-r.y79 1 
■Cli7o-tX*- h'J7yl3 OB^l&g^tt 1 0 
^WW, -f^*>. 7n-fe^-b'J .yi^i 

3 * w®^a** i o tzmm $ ixjt ^ ■< s y 
- h y y ^«-fe ni2 (c<t o ^as^ix^^*^] 

Xf779 lt7D-fex*-MJ 'yy'l 3# 

i o izmmztitz?^ s y^t<?f/~ h 
y -sr^sat-feyiM 2Ki ottaisixfctwje^ixjt* 

^Cll^f779 2 Th7— fey-9-7<75^oai^JVt # 
BXDii^il. HtCXf--y79 3T'±^$O^&1t^:tf0 
iS2|S«iEfltvthk (k =1 -n ) **JHajSiiS. Hfc^. 
T7794 VIZXr- 779 9 T'BX 9 h 7— y7 

7 o^aaj tj vt t ^ # $ nmtt: h mmcommpiizm v 

thk (k =1 ~n ) 3&tJT<X, Jt«3*U Xf779 5t 
h 7-®*tCJE t?t*Sffl?g#a^S 3 0 

*#:Wt«N7— t>-t7<r)ffl8ffimiliiJ)Vs £S 
{cW^Jf. ^#§^^S«^SWJ^fitvthi , v 
th2 Sr. 

Vthl =Vs -1/1 0 • (Vs -1.0) (2) 

Vth2 =Vs - 1/5 • (Vs -1.0 ) (3) 

let 9 J: 9 »PJ^fflvthi Jht--7 
iyH^CIl\ SmfdSffiVth2 $rh7-x>-7 

7-fcow^tcfflv^. zcommmmrnvm uthr— fe 

vth2 aiiao^efd^itvtwcffls-f-sffiT'&s. s 
1 4 tc^-r i ach 7— fe y-9- 7 <o*fflM(Maiai* Vs # 
w^or, vs =2.8 (v) T*n«r. * ( 2 ) , ( 3 ) 

J;DVthl=2.62 (V) s Vth2 =2.44 (V) fcSffiS 
ti. b7— feyt 7<o«Waia}***2.62 (V) JHTfcsSr-a 
i: * Kfl^SIB 3 0 tc h 7--7X y H<0«*^tf 
2.44 (V) UiT{C&o*; < h#7n*X#-J--y 7^ 

[ o o 6 o ] ffi4 commcommiz xmf, v i—muz 
mtfzmgMzvmmmzmxk^zztizj: o h7-x 

[ o o 6 1 ] a^fj^evthi tgm>ifemvtb2 

[0062]^^1 y n jSB4«0||J&CO^®.tCi>V^T h 

Ztl,zJit)%Piz£K)Wm-fZ>J:olzLXi>J:\\ 
[0063] 

7— *: yy-co&mmj} <7)i£t,r>% izmmmziEmiz b 7 
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imi ] *m\ffmmzix&m®Bim&<mig&iW.<?> 

[02 ] 0 i ten* Ltzm^mwcom^^-tyu - y 9 
0. 

[03 ] 01 iz^LKm^wmmmnffifcz^ru -y 
?m. 

K 

[05 ] m3izt>i?mm®mz£ vrnftztiz h-t- 

[07 ] H3tt3»t5fiI«f|lI»fc:J: OUff^til. hi— 
»JMftJai»yicoSS 3 c7>3lte«^ffi£*-r ^ o-f-v - 
K 

[08 ] m3£.&whmwmmz± <omn^ix^>bi— 
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